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SOLID SLABS 


¢ Solid slabs are 2-dimensional structural elements, used to provide 
flat surfaces(floors and ceilings) in buildings. 


e They are generally seen in the form of any of the following floor 


systems: 
© Beam-supported slab system - in framed structures 
© Wall-supported slab system - in load bearing structures 


¢ Broadly, slabs are classified into two: 
Oo One way slabs 
O Two way slabs 
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WALL-SUPPORTED SLAB SYSTEM 


one-way deflected profile 
: of a slab strip 





load—bearing wall 





one-way system two-way system 


These have either one of the following 
definitions: 





ONE-WAY SLAB 


deflected profile 


slab~ of a slab strip 







Slabs which are supported only on two 
opposite sides 


Slabs which are supported on all four 
sides and its length is atleast greater than 


twice the width, .e., ~ >2 


Flexural behavior in the shorter span_is 
more important 


TWO-WAY SLABS 


¢ Slabs which are supported on all four 
sides and its length is comparable to the 


width, 1.é., - <2 
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DESIGN OF ONE-WAY laa 


¢ Slabs under flexure behave in the same way as 
beams. A slab of uniform thickness subject to a 
bending moment uniformly distributed over its 
width may be treated as a wide shallow beam |4 | > 
for the purpose of analysis and design. SS imwiee strip spanning 


in shorter direction . 





¢ For convenience, computations are generally J) = 


based on a typical one-metre wide strip of the ~| 
Slab along the shorter span is considered as 
a beam, |.e., consider slab as a beam of width 
b = 1000 mm. ge 
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Reinforced concrete slabs are generally under-reinforced and singly reinforced. 


Reinforcements provided along the shorter 
span is called MAIN BARS. 





If ‘s’is the centre-to-centre spacing of 
bars in mm, then the number of bars In 
the 1m wide strip is given by 1000/s. 


Accordingly, denoting A, as the cross- 

sectional area of one bar (equal to 

11/4) and the required area of tensile 

Steel in 1m wide strip (A,,), expressed in 

units of mmé/m, it may concluded that 
1000 Ast 














? 


TO : ? 
a (mn) —-> 


=> Spacing s = 1000 
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DISTRIBUTION BARS are reinforcements provided ARS 


in the direction perpendicular to Main bars. These | 


are called Secondary Reinforcements or 2A 
Distribution Bars or Distributors or Temperature ry 


4 <> 
Reinforcements. ROD 


These are provided because: 


* The portion of the section above the neutral axis is under perpimytion BARS MAIN BARS 
compression and hence subjected to a lateral expansion due to the 
Poisson effect. Similarly, the part below the NA is subjected to a 
lateral contraction. This effect is resisted by the remainder of the 
slab. These give rise to secondary moments in the transverse 
direction. 


e Also, secondary moments are also generated locally in slabs due 
to concentrated loads. 

e Further, shrinkage and temperature stresses developed in slabs 
shall also be resisted by secondary reinforcements. 









Lateral 
Expansion “ 





y Poisson 
Lateral Effect 
Contraction 


Department of Civil Engineering, Central Polytechnic College Thiruvananthé 





CODAL PROVISIONS FOR DESIGN 
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Page 39 . —— 
23.2.1 The vertical deflection limits may generally be 
24 SOLID SLABS | assumed to be satisfied provided that the span to depth 
24.1 General ratios are not greater than the values obtained as below: 
The provisions of 23.2 for beams apply to slabs a) Basic values of span to effective depth ratios 
also, for spans up to 10 m: 
Cantilever 7 
i 
7 Fox slabs spanning in two directions, the shorter of the two Simply supported 20 
ee spans neal used for calculating the span to effective D Continuous 26 


b) For spans above 10 m, the values in (a) may be 
multiplied by 10/span in metres, except for 
cantilever in which case deflection calculations 


steel ries the span to “overall depth ratios aie 
below may generally be assumed to satisfy vertical 
deflection limits for loading class up to 3 kN/m?. 








Simply supported slabs 35 should be made. 
Continuous slabs 40 . 
For high strength deformed bars of grade Fe 415, the values c) Depending on the area and the stress of 


given above should be multiplied by 0.8. steel for tension reinforcement, the values in (a) 
or (b) shall be modified by multiplying with the 


modification factor obtained as per Fig. 4. 





Thickness of slabs is very small compared to 
beams, hence, proportioning of slabs depend 
heavily on the effective span-to-depth ratio. 
Hence it must be determined correctly. 
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23.2.1 The vertical deflection 
assumed to be satisfied provic 
ratios are nojss®@arer the sna 
w Basic values of span to effective depth ratios 
for spans up to 10 m: 
Cantilever 


Simply supported 


Continuous 
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Note: fg IS STEEL STRESS OF SERVICE 
LOADS WN Nimm? 


0% 0-8 1-2 "6 2:0 2°4 2 


PERCENTAGE TENSION REINFORCEMENT 


0 BS 0 
multiplied b 
cantilever in whict 

see De made. 
Depending on the area and the stress of 
steel for tension reinforcement, the values in (a) 
or (b) shall be modified by multiplying with the 
nodification factor obtained as per Fig. 4. 

ee 


f =0.58 f Areaof cross - section of steel ired 
. * Areaof cross-section of steel provided 





Fic. 4 MOopIFICATION FACTOR FOR TENSION REINFORCEMENT 


From Fig.4, 
fs = 240 N/mme2 (for Fe415) 
fs = 290 N/mm2 (for Fe500) 





Generally, %tension steel used in 
Slabs ~ 0.2 to 0.6% 


or 
© 
= 
a 
=< 
© 
i 
<I 
2 


Then, the corresponding value of 
Modification factor for tension 
reinforcements = 1.25 (approx.) 


This value should be used while 
} determining effective depth from 
PERCENTAGE TENSION REINFORCEMENT | span-to-depth ratio, during the 


preliminary part of design. 
f= 0.58 f Areaof ero as - section of steel required 


, aseaate cross - section of steel pr ar 





26.3.3 Maximum Distance Between Bars in Tension 


Unless the calculation of crack widths shows that a 
greater spacing is acceptable, the following rules shall 
be applied to flexural members in normal internal or 
external conditions of exposure, Pag e 46 


a) Beams — The horizontal distance between 
parallel reinforcement bars, or groups, near the 
tension face of a beam shall not be greater 
than the value given in Table 15 depending on 
the amount of redistribution carried out in 
analysis and the characteristic strength of the 
reinforcement. 


b) Slabs 


1) The horizontal distance between parallel main 
3d or _‘Teinforcement bars shall not be more than three 
times the effective depth of solid slab or 

300 300 mm whichever is smaller. 
2) The horizontal distance between parallel 
reinforcement bars provided against 
Bd or shrinkage and temperature shall not be more 


than five times the effective depth of a solid 
450mM ‘stab or 450 mm whichever is smaller. 
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The rules given in 26.5.2.1 and 26.5.2.2 shall apply 
to slabs in addition to those given in the appropriate 
clauses. 


26.5.2.1 Minimum reinforcement 


The mild steel reinforcement in either direction in slabs 
shall not be less than 0.15 percent of the total cross- 
sectional area. However, this value can be reduced to 


0.12 percent when high strength deformed bars or 
welded wire fabric are used. 


26.5.2.2 Maximum diameter 
The diameter of reinforcing bars shall not exceed one- 
eight of the total thickness of the slab. 
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